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SUMMARY 



Through 1965-66 a pilot study involving 561 children was conducted. 
The results which included all phases of the anticipated investigation 
indicated that an intensive research project on learning disabilities 
would be rewarding. Thereby, a plan was formulated to proceed with a 
study of third and fourth grade children. The objective was to screen 
for and select those who were failing to learn at their level of 
expectancy. All underachievers were to be studied intensively using 
psychoeducational techniques and they were to be given ophthalmological, 
neurological, and electroencephalographic examinations. This intensive 
phase of the research project covered the period of 1966-1969. The 
findings of each portion of the investigation were as follows. 

Screening 

A battery of seven psychoeducational tests was administered to 
2767 third and fourth graders. The criterion for pass-fail was a 
learning quotient of 90. This quotient represented the ratio of 
achievement to expectancy for learning. On this basis 15 percent of the 
population were defined as underachievers— further study revealed that 
approximately one-half (7.5 percent) of these fell into the learning 
disability category. 

Statistical treatment emphasized comparison of those who passed 
and those who failed the screening criteria. These groups differed in 
various respects. A primary difference concerned the intercorrelation 
and factor analysis results. These findings indicated that those who 
failed the criteria were unable to normally interrelate verbal and 
nonverbal experience. The factors of mental ability were less associated 
Hence, learning processes might vary and be less successful in comparison 
with the normal. The results from the intensive studies also disclosed 
this variation between good and poor learners. 

Psychoeducational Study 

A total of 627 children were seen for individual. evaluation. The 
psychoeducational study revealed differences between the experimental 
and control groups; The experimental populations were lowor in mental 
ability but this variation was not considered a primary basis for the 
extent to which they manifested deficits in learning. Moreover, the 
borderline and learning disability groups were comparable in intelligence 
though they varied in the degree of their learning deficiency. In 
general, the normal control groups fell at the high-average level 
intellectually, whereas the experimentals were of average mental ability. 
The profile for those with learning disabilities varied from the normal. 
Their pattern was to score higher on performance tests of intelligence 
while the normals were higher on verbal tests. 

Both the borderline and learning disability groups were inferior 
to the controls on measures of educational achievement * The least 
difference appeared on tests of auditory language and auditory memory. 
While these experimental groups were similar to each other on auditory 



functions, both were inferior to the normal. The borderline and 
learning disability subjects differed substantially in facility of 
learning to use the read and written forms of language, the learning 
disability children being most deficient. Through discriminant analysis 
it was determined that ability to syllabicate was a critical factor as 
far as successful learning was concerned. The implication is that both 
auditory and visual processing must be intact if educational achievement 
is to be adequate, if potential is to be actualized, Reading compre- 
hension also proved to be highly useful in differentiating between 
good and poor learners. 

Another outcome of the psychoeducational investigation derived 
from the intercorrelation analysis. The pattern of relationships varied 
for the experimentals in comparison with the normals. We concluded that 
the processes by which the learning deficient child organizes experience 
are different from those used by the normal child. For example,, coding 
ability correlated with other mental abilities in the normal but not in 
the experimental subjects. More generally, for the normal learners 
verbal and nonverbal mental abilities were highly correlated but, in 
contrast, these abilities often showed only slight or no relationship 
for the experimental groups. These findings suggest a difference in 
the psychology of learning which may be critical in planning for special 
education. Ibis possibility was enhanced by the correlations between 
mental ability and educational achievement because these also differed 
significantly for the two groups. 

Of unusual interest, also, was the fact that scores on a personality 
test revealed no difference between the experimental and control groups. 
Emotional disturbance did not characterize the children with deficiencies 
in learning. However, those with deficits in learning were inferior in 
social maturity; when learning was below expectancy the child was below 
average in development of ability to care for himself. This disturbance 
of development of independence occurred despite the fact that motor 
ability was intact. 

The psychoeducational study, corroborating the pilot study, revealed 
that approximately 7 percent of the total population might be designated 
as having a learning disability. This portion of the study clearly 
indicated variations from the normal when a learning deficiency was 
present, moreover, these variations were of the type that must be 
recognized if we are to meet the needs of this type of handicapped child, 

Ophthalmological Study 

While there have been persistent claims to the effect that visual 
defects are common, if not characteristic, in children with deficits 
in learning, the results of this investigation indicate otherwise. 

When children with learning disabilities (who have no additional handi- 
caps) are stringently compared with the. normal, they do not show a 
greater incidence of visual defects. 

The primary contribution of this facet of the research study is 
the manner in which it clarifies the nature of a learning disability. 



C Eye disorders or visual impairments per se are not an integral part of 

s the problem so far as our results are concerned. By inference we 

| conclude that this type of handicap cannot be attributed to a malfunction 

| of vision, hence, the need to focus attention on other facets, behavioral 

| and medical, 

% 

l Electroencephalographic Study 

£ 

i Summarizing the results of the electroencephalographic study, 

| relationships between electrocortical abnormalities and learning 

r disabilities appeared for the borderline group. In other words, for 

i those with the least severe deficit in learning, classification on the 

l basis of normal or abnormal favored the control group. Further analysis 

? disclosed that focal slow waves appeared more often in. these children, 

| Another result of considerable interest was the fact that children 

l with nonverbal disturbances of learning much more often than the controls 

abnormal electroencephalograms. An implication might be that when 
l the brain involvement is on the right hemisphere, the EEG more often 

? reveals dys functioning, 

f 

1 A final analysis disclosed that children in the borderline group 

more frequently scored lower than the controls on psychological tests 
! which discriminated between those with normal and abnormal EEG's. 

j While the findings for this aspect of the total study were not 

\ highly definitive, the results support the initial postulation. Some 

j children with deficits in learning show evidence of having dysfunctions 

• in the brain. Accordingly, electroencephalography not only is useful 

1 diagnostically but such studies emphasize the need for medical attention 

1 for children with this type of handicap, 

I Pediatric Neurological Study 

There has been speculation as to the role of neurology in relation 
? to learning disabilities. The data from this portion of the research 

I project were revealing in this connection. Although the neurologist 

was restricted, examining the subjects without knowledge of the history, 
l without information as to whether the child did or did not have a 

i learning disability, it was demonstrated that to some extent neurological 

\ disturbances characterized children with deficits in learning. 

X 

] Though no profile of neurological disorders evolved, two individual 

\ signs differentiated between the borderline and control groups. The 

J children in the borderline sample showed a disturbance of graphesthesia 

$ on both sides, right and left. In addition, those in the learning 

I disability group were deficient in horizontal movement of the tong;ue. 

; Also, a difference appeared for the learning disability sample 

i when type and degree of the involvement were considered. More children 

< with nonverbal learning deficiencies were classified as abnormal 

\ neurologically. If nonverbal deficits are viewed as deriving mainly 

l from the right hemisphere, then this type of disturbance seems to be 

more ascertainable by the pediatric neurologist. 
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Perhaps the most noteworthy positive findings were those disclosing 
the incidence of neurological signs. Both experimental groups (border- 
line and learning disability) showed many more signs of neurological 
disturbance in comparison with the normal. The borderline exhibited more 
suspect (soft) signs and the learning disability more clearly abnormal 
(hard) signs. In terms of the paradigm for this investigation we may 
conclude that when the deficiency in learning is mild to moderate the 
neurological involvement also is moderate. Similarly, when the learning 
deficiency is marked the neurological disturbance also is marked. 

Though restrictions were imposed on the examiner, this study suggests 
that relationships exist between neurological disturbance and deficiencies 
in learning. There are implications both for neurology and special 
education. Presumably the needs of this type of handicapped child will 
be met only when these disciplines combine approaches and provide 
remediation jointly. 

Pupil Rating Scale 

The pupil rating scale was developed experimentally and used in 
conjunction with a number of other techniques in an attempt to evolve 
economical procedures for identification of children with learning 
disabilities. The results clearly indicate that teacher ratings 
obtained on the basis of this scale are of critical usefulness. The 
rating scale scores successfully discriminated between children with 
learning disabilities and normals in all of the comparisons. Moreover, 
it was demonstrated that the ratings were not contaminated by factors 
of sex or school grade. As a technique, the pupil rating scale was one 
of the most reliable procedures to come out of this investigation. 
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INTRODUCTION 



In 1964 contact was made between Northwestern University's 
Institute for Language Disorders and the Bureau of Neurological and 
Sensory Diseases of the United States Public Health Service to discuss 
a possible research project to explore the many facets of learning 
disabilities. National interest in the perceptually handicapped, the 
minimally brain damaged, or the child described as having psycho- 
neurological learning problems had brought many requests for such 
research. It was determined that an all-inclusive study was needed 
to provide direction for work in this area of childhood disabilities, 

A year of planning by the staff of the Institute for Language 
Disorders followed. Contacts were made with five public school dis- 
tricts and interest was expressed in co-operating with the University 
and USPHS, Test batteries and medical procedures were studied to 
determine their feasibility, A trial run of the psychoeducational 
screening battery was conducted at the Bell School in Chicago in 1965, 

The study began officially in the fall of 1965 in the Northbrook 
Public School System, Data gathering was completed in November of 
1968, with statistical analysis and completion of reports continuing 
through June 1969, Names of the professional and consulting staff 
associated with the project are presented in Appendix D , pages 

The United States Office of Education defines a learning disabil- 
ity as "one or more significant deficits in essential learning 
processes requiring special education techniques for remediation. 

Children with a learning disability generally demonstrate a discrepancy 
between expected and actual achievement, in one or more areas such as 
spoken, read or written language, mathematics and spatial orientation. 
Such disabilities are not primarily the result of sensory, motor, 
intellectual, or emotional handicap or lack of opportunity to learn," 
Despite this definition there has been much subjectivity and opinion 
concerning the nature of deficiencies in learning. Isolated professional 
approaches have characterized much of the work. 

The study of learning entails all aspects of man's behavior, 
normal and abnormal. Various disciplines are engaged in research that 
can be expected to expand our knowledge and increase our understanding 
of this important aspect of man's behavior. Children learn normally 
only when certain integrities are present and when proper opportunities 
for learning are provided. A variety of approaches to the study of 
learning is needed because of the number of aberrations that may be 
causative. These aberrations have been viewed as being of three 
principle types: those distinctly psychological, (emotional in origin), 

those that derive from disturbances of the peripheral system, and 
those that derive from dysfunction in the brain. 

Until recent years the brain dysfunction category included only 
those with gross neurological involvements resulting in mental retard- 
ation or cerebral palsy. We assume that minimal brain damage existed 
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in the past but only since refined techniques for the evaluation of | 

learning have become available has it been possible to differentiate 
this condition more accurately. Although definition remains difficult, i 

operationally it is necessary to view these children as having a dys- f 

function of the brain that is not manifested in gross neurological | 

signs but that results in severe disabilities in learning and adjust- t 

ment and in the actualization of what might be even high intellectual * 

potential. This is the population that is unable to normally compre- ; 

hend, speak, read, write, tell time, play, calculate, distinguish | 

right from left, and to relate well with others, although they are not 
mentally retarded, have no sensory impairments , are not primarily \ 

emotionally disturbed, and do not present problems mainly in motor f 

functioning. They have integrity and competence in general but they 
cannot profit normally from experience; they have a deficiency in 1 

learning, but not an incapacity to learn. It was through the need to | 

find a new, more appropriate and meaningful designation for these 
children that the concept of minimal brain damage and learning dis- 
abilities arose. It is toward the continuing need for better defini- 
tion of this problem, toward improved diagnostic, medical, and education- I 

al management, that research is directed at this time. The present J 

study is concerned especially with the development of criteria by 
which differential diagnosis can be achieved more definitively. 

Objectives and Study Design J 

i 

p 

Identification and diagnosis of children with learning disabilities | 

has been arduous by virtue of the complex procedures involved. There J 

is need for simplified yet valid criteria for diagnosis so the problem f 

can be alleviated on a large scale basis, \ 



The objectives of the present study were to derive such criteria 
for early identification and diagnosis through determining the most 
sensitive and valid indicators, More inclusively, the basic objectives 
of this investigation can be summarized as follows: 

1, To develop and validate screening procedures for use with \ 

school age children so that identification of those with learning 
disabilities would be facilitated, * 

1 

2, To establish four types of diagnostic criteria (neurologic, 

electroencephalographic, ophthalmologic, and behavioral) as indicators t 

of neurogenic learning disabilities. The study comprised two phases, 'i 

The first concerned screening of public school children to identify | 

those who might have learning disabilities. The second consisted of 

making an intensive evaluation of the group who failed the screening | 

test criteria and an equal number of control subjects, matched by sex, l 

age, school, and classroom. The intensive evaluation included psycho- l 

logical-educational examination, as well as neurologic, electro- l 

encephalographic, and ophthalmologic studies, i 
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In preparation for the research study of children with minimal 
brain damage, a pre-pilot study and a pilot study were undertaken. 

The research staff was able to equate their abilities in group and 
individual testing as well as to analyze the tests to be used in the 
final project* The findings of the pilot year were made available to 
the project consultants in order to obtain their assistance in additional 
planning for the project* 



Pre-Pilot Study 
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A screening battery (description follows) was administered to 
three classes, two third grades and one fourth grade, in a public 
school in Chicago, The scores were tabulated and learning quotients 
were calculated for reading, spelling, arithmetic and written language* 
The results of this program were evaluated by the project staff and 
discussed with consultants to the project. There was evidence that a 
large false -positive group was being identified* A refinement of the 
screening procedures for selection of the experimental group was 
indicated. It was clear that simply lowering the cut-off point on the 
learning quotient was not the solution; it might Mminate a number of 
children who in fact had psychoneurological learning disabilities. In 
other words, the result would be a large false -negative group, an even 
more serious problem. 

Final clarification of the screening procedures could not be 
accomplished until intensive study was made of the experimental popu- 
lation, including the potentially false-positive group now identified 
by the screening battery. The characteristics of the false-positive 
group should be considered* Hence, with advisement from the project 
consultants, the project staff concluded that a more extensive pilot 
study, involving both the screening and intensive study methods, 
should be undertaken to refine procedures and to eliminate redundancies* 
It was the feeling of the project staff and the project consultants, 
following a refinement of the various diagnostic approaches, that a 
reappraisal of the sample size required for the total project was 
indicated. 

As a result, the plan and design included a pilot Study in which 
500 children were screened* The expectation was that between 20 and 25 
percent would be identified as probably having a learning disability. 
These, together with an equal number of normal (control) children, 
were to be studied psychologically, neurologically, electroencephalo- 
graphically and ophthalmologic ally. The data collected were to be 
analyzed statistically to ascertain those techniques having greatest 
value in determining neurogenicity. 

Following this extensive pilot investigation, all the techniques 
were to be re-evaluated, eliminating those tests that failed to dis- 
criminate between the groups. Those showing any predictive value 
were to be retained and used in the final battery. 
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The Pilot Study 

One school district of 514 third and fourth grade children (275 in 
third grade and 239 in fourth grade) was selected for the pilot study. 

The screening battery was administered to this population. On the 
basis of the learning quotients derived from the test scores, an 
experimental and a control group were selected. Criteria for selection 
of these groups was in accordance with the criteria established by the 
research design. The experimental subjects demonstrated a deficiency 
in learning (a learning quotient of 89 or below) ; control subjects 
demonstrated adequate achievement in all areas of learning and were 
matched with experimental subjects by sex, grade, and classroom 
placement. The control and experimental groups selected were studied 
intensively, behaviorally and medically, A statistical analysis was 
made of the data obtained in the screening and intensive phases. 

The school district selected met the following criteria. There 
was a sizable pool of third and fourth grade children, excellent 
parent groups, good liaison with practicing physicians, and available 
educational and professional resources. In preparation for the study, 
meetings were held with the superintendent, special services personnel, 
and the Board of Education, Parent meetings were scheduled to explain 
the research project to the community and to obtain a signed permission 
slip for each child who would participate in the intensive psychological - 
educational and medical examinations. 

Selection of Experimental Population 

Learning quotients were computed on the verbal, nonverbal, reading, 
arithmetic, spelling, and written language portions of the screening 
battery. Third and fourth grade children participating in the study 
were classified as either (1) those passing the screening battery and 
(2) those failing the screening battery. 



Children Passing Screening Battery : A child obtained learning 

quotients of 90 or above on all areas examined in the screening 
battery when classified in this category. 

Children Failing Screening Battery : Children were placed in this 

category if they obtained a learning quotient of 89 or below on one or 
more of the screening battery tests. 

Children were eliminated from further consideration if they obtained 
an IQ of less than 90 on both the verbal and nonverbal portions of the 
PHA, Children known to have a serious hearing loss or physical problems 
were also eliminated. 

Pilot Study Procedures 



The research staff in the school district screened 275 third 
graders and 239 fourth graders. Three members of the research staff 
spent three days per week for three weeks in the schools to accomplish 
the screening. Randomization of test administrator, time of day for 
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testing, and order of test administration was accomplished by the 3x3 
Latin Square technique. 



The following tests were used in the screening battery: 



1, S.R.A. Primary Mental Abilities Test (Revised 1962) , for grades 2-4, 
This test was designed to provide both multifactored and general measures 
of intelligence and was used to determine separate measures of verbal and 
nonverbal mental ability, 

2, Metropolitan Achievement Tests, Elementary Battery for Grades 3 and 4, 
This test comprises a coordinated series of measures of achievement in 
reading, spelling, and arithmetic. 



3, Picture Story Language Test devised to measure written language: 
productivity or length of expression; syntax or correctness of the 
expression; and abstract -concrete or quality of the ideas expressed. 



This screening battery formed the basis for the selection of sub- 
jects for Phase II of the investigation, 

A Pupil Rating Scale was also developed for use by the classroom 
teacher. This scale was to evaluate areas which could not be screened 
in group situations. The pilot study scale was only moderately effective 
in descriminating the different groups of children, and was redesigned 
for use in the succeeding years of the research study. The details of 
the scale and its use in this study are discussed in a separate section. 

Results 



Table 1 summarizes the scores obtained on the pilot population 
when the Primary Mental Abilities Test was administered. The group 
testing revealed an average verbal IQ of 112,6 and an average nonverbal 
IQ of 108.5. 



In addition to mental ages, achievement ages in five learning areas 
were derived from the screening battery. The learning areas were verbal, 
nonverbal, reading, spelling, arithmetic, and written language. The 
Picture Story Language Test proved a cumbersome technique when admin- 
istered as a group screening test; it required too much time to score 
to be appropriate as a screening measure. Therefore, the scores from 
the Picture Story Language Test were not used in the selection of the 
group who were categorized as failing the screening battery, and the 
test was eliminated from the final screening test battery. 
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Table 2 summarizes the achievement scores obtained on the pilot 
screening population when they were grouped into the five learning areas. 
The achievement scores were approximately one year above the average 
chronological age and grade placement. 

Using the concepts of expectancy age and achievement age, a learning 
quotient was computed for each youngster participating in the screening 
phase of the project. The purpose of the screening battery was to 
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SUMMARY OF SCORES ON PRIMARY MENTAL ABILITIES TEST: 
SCREENING POPUIATION (N 53 514*) 
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Subtest 


Mean 


SD 


Range 
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Verbal IQ 


112.60 


11.56 


74.0 


142.0 
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Verbal M.A. 


9.96 


1.11 


7.0 


12.5 
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Perceptual Speed IQ 


106.90 


10.50 


73.0 


139.0 
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Perceptual Speed M.A. 


9.58 


1.04 


6.7 


12.5 
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Spatial Relations IQ 


109.50 


15.10 


67.0 


153.0 
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Spatial Relations M.A. 


9.80 


1.28 


. 6.3 
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Average Non-verbal IQ 


108.50 


10.90 


74.0 


139.0 
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Average Non-verbal M.A. 


9.69 


0.99 


7.0 


11.9 
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TABLE 2 



SUMMARY OF ACHIEVEMENT SCORES: 
SCREENING POPULATION (N * 514*) 



Test 


Mean 


SD 


Range 


Reading 

Word Knowledge Grade 


5.15 


1.25 


1.9 


7.9 


Word Knowledge Age 


10.30 


1.27 


7.1 


13.2 


Word Discrimination Grade 


5.07 


1.03 


1.9 


7.9 


Word Discrimination Age 


10.26 


1.04 


7.1 


13.2 


Reading Comprehension Grade 


4.87 


1.39 


1.3 


7.9 


Reading Comprehension Age 


10.04 


1.41 


6.6 


13.2 


Spelling 

Spelling Grade 


5.45 


1.33 


2.0 


7.9 


Spelling Age 


10.64 


1.37 . 


7.2 


13.2 


Arithmetic 

Problem Solving Grade 


4.49 


1.05 


2.3 


8.2 


Problem Solving Age 


9.66 


1.05 


7.5 


13.2 


Auditory Receptive Language 
PMA Verbal M.A. 


9.96 


1.11 


7.0 


12.5 


Non-Verbal Learning 

PMA Average Non-Verbal M.A. 


9.69 


0.99 


7.0 


11.9 



*Mean chronological age * 8.92 

SD - 0.61 



identify the high-risk population of which neurogenic learning dis- 
ability children would comprise one segment. The need remained to 
establish a cut-off score for identification of the high-risk group. 

In establishing the cut-off score, the research staff turned to data 
from intelligence testing. 

By convention, an IQ of 90 is considered within limits of normal 
intellectual functioning. Applying the same criteria to the learning 
quotient distribution, 90 percent efficiency would be defined as 
adequate functioning; learning quotients of 89 or below were taken 
as indications of failing the screening battery. All children who 
obtained one or more learning quotients equal to or below 89 were 
included in the failed screening sample. 

Applying this criterion to the pilot study screening population, 

73 children or 14.2 percent were identified as the failed screening 
group. Table 3 summarizes the grade and sex distribution. Permission 
for intensive testing was granted by the parents of 50 of these 
children; 23 children were not available to the study for further testing 

From the remaining children in the screening population for whom 
permission had been received for participation in the study, 109 con- 
trol subjects were selected at random. A sufficient number of children 
were selected so that a control subject was matched with each experi- 
mental subject for sex and classroom placement. 

In the intensive portion of the pilot study 160 children were seen. 
All children were required to demonstrate integrity of sensory capacities 
intellectual functions, and emotional adjustment in order to qualify for 
the final study sample. Hearing was screened at 35 db (ISO 1961 stan- 
dard) in each ear at 500, 1000, 2000, and 4000 Hz. If a hearing loss 
greater than 30 db was evident in either ear, the child was considered 
to have failed the hearing criterion; three children fell into this 
category. 

Both near and far point visual acuity were determined by the 
ophthalmologist. The line of demarcation for a visual impairment 
originally was set at 20/30. If near or distant vision in either eye 
(corrected if the child wore glasses) was measured at 20/40 or poorer, 
the child was considered to have failed the criterion for vision. 
Twenty-one children fell into this category. 

All children were required to attain an IQ of 90 on either the 
verbal or nonverbal scale of the WISC. Only one child failed this 
criterion for intellectual functioning. 

Emotional adjustment was evaluated using the Children's Personality 
Questionnaire. Scores were obtained on an anxiety-adjustment scale. 
Children with scores of 40 and above were considered to have failed the 
criterion for adequate emotional adjustment. Three children fell into 
this category. 

In addition to determining levels of sensory, intellectual, and 
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TABLE 3 

GRADE AND SEX DISTRIBUTION OF THOSE 
FAILING THE SCREENING TEST CRITERIA 
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emotional functioning, tests covering auditory and visual analytic 
skills, comprehension and use of the spoken word, reading, spelling, 
written language, arithmetic, nonverbal behavior, and motor ability 
were administered by the research staff. 

Table 4 presents the tests which were included in the pilot 
year intensive psychoeducational evaluation. In the area of mental 
ability, seven different measures were included, providing twenty- 
eight scores. In the area of educational achievement, six different 
measures were used, giving thirteen scores. Ten other measures 
covering motor ability, emotional adjustment, orientation, social 
maturity, sensory acuity, articulation and auditory discrimination 
completed the pilot year intensive psychoeducational battery. 

The various tests were grouped to represent selective learning 
areas. Table 5 reveals the learning areas represented by the test 
battery. 

Criteria for Defining Learning Disability Children 

The WISC subtest raw scores were converted to test ages using the 
conversion table provided in the manual; verbal and nonverbal mental 
ages were computed. The higher MA (verbal or nonverbal) was used, 
together with the CA and Grade Age at the time of testing to derive 
an Expectancy Age. Then, using the mean scores in each Of the six 
learning areas outlined in Table 5 , six learning quotients were 

computed for each child of the 160 children seen for the intensive 
phase of the pilot study. 

Table 6 presents the distribution of scores by learning area for 
children failing the intensive battery. Forty-four children obtained 
learning quotients of 89 or below on the intensive psychoeducational 
test measures. Twenty-seven of these children had failed the screening 
battery and seventeen had passed. Therefore, if a learning quotient 
of 89 on the intensive criteria was to be used as the cut-off point 
for definition of a learning disability child, approximately 23 percent 
of the total third and fourth grade population would be included. 

It was the purpose of the pilot study year to clarify precisely this 
aspect because for practical reasons an unduly large number of children 
could not be studied intensively. Considerable discussion of these 
results transpired, with assistance from the consultant committee. 

It appears from the research results that a fortunate resolution 
was accomplished. It was decided that the experimental population 
should be comprised of two samples. One would be referred to as the 
borderline group and the other as the learning disability group. All 
children with an IQ of 85 to 89 inclusive would be classified in the 
first group, and those with an LQ of 84 or lower would be classified 
in the second group. This procedure permitted study of children who 
fell only slightly below their expectancy level. All of the research 
results are presented accordingly. This means that the research data 
include results for an experimental population consisting of two 



TABLE 4 



INTENSIVE TEST BATTERY: PSYCHOLOGICAL-EDUCATIONAL EXAMINATION 



Mental Ability 

Wechsler Intelligence Scale for Children; The Psychological Corp, 1949 
Detroit Test of Learning Aptitude; Bobbs -Merrill, 1959 
Subtests: Verbal Opposites 

Auditory Attention Span for Unrelated Words 

Visual Attention Span for Objects 

Orientation 

Free Association 

Designs 

Auditory Attention Span for Related Syllables 
Visual Attention Span for Letters 
Oral Directions 

Peabody Picture Vocabulary Test; American Guidance Service, 1959 
Arthur Stencil Design Test; The Psychological Corp. , 1947 
Healy Picture Completion Test: I and II; C. H. Stoelting Co., 1943 

Kent Emergency Scales; The Psychological Corp., 1946 

Scales B, C and D 

Goodenough Harris Drawing Test; Harcourt, Brace, and World, Inc., N.Y.,1963 



Educational Achievement 

Gates Basic Reading Series; Bureau of Publications, Columbia Uni., rev. 1961 
Wide Range Achievement Test; C.L. Story Go., Wilmington, Delaware, 1963 
Subtest: Oral Reading 

Gates Russell Spelling Diagnostic, Bureau of Publications, Columbia Uni. , 1937 
Gates McKillop Reading Diagnostic, Bureau of Publications, Columbia Uni., 1962 
Picture Story Language Test; Grune and Stratton, 1965 
Metropolitan Achievement Test; Harcourt, Brace and World, Inc., 1959 
Subtest: Elementary Arithmetic Tests 



Motor Ability 
Laterality 

Heath Railwalking Test 
Dynamometer 
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Emotional Adjustment 

IPAT Children's Personality Questionnaire; Inst, for Personality and Ability 

Testing, Champaign, 111. , 1960 



Orientation 

A Standardized Road-Map Test of Directional Sense; The Johns Hopkins Press, 1965 
Social Maturity 

Vineland Social Maturity Scale; Educational Test Bureau, American Guidance 

Service, Minneapolis, Minn. , 1947 



Sensory Acuity 

Vision - Snellen Chart 
Hearing - Pure- tone audiometer 



Special Tests 

Templin Articulation Screening Test 

Wepman Auditory Discrimination; Language Research Associates, 
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TABLE 5 



LEARNING AREAS COVERED BY PSYCHOEDUCATIONAL BATTERY 



Learning Area 

Auditory Receptive Language 



Detroit Test of Learning Aptitude: Orientation 
Kent EGY: Scale D 



Auditory Expressive Language 



Detroit Test of Learning Aptitude: 
Verbal Opposites 
Free Association 
Oral Picture Story Language Test 
Words Per Sentence 
Abstract-Concrete 



j 



Reading 



Written Language 



Gates Basic Reading Test; 
General Significance 
Level of Comprehension 
Noting Details 



Picture Story Language Test: 
Total Words 
Words per Sentence 
Syntax 

Abstract-Concrete 
Written Spelling of Words 



-* 



Arithmetic 



Metropolitan Elementary Battery: 
Arithmetic Computation 



Non-Verbal 



Detroit Test of Learning Aptitude: 
Designs 

Goodenough -Harris Draw-A-Man 
Healy Picture Completion Test: Test 
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CHIIDREN WITH LEARNING QUOTIENTS OF 89 OR BELOW: 
FAILED SCREENING (N-27) PASSED SCREENING (N-17) 

TOTAL » 44 
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TABLE 6 - Continued 
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AR - Auditory Receptive 
AE - Auditory Expressive 
R - Reading 



WL - Written Language 
A * Arithmetic 
NV - Non-verbal 



E - Experimental 
C - Control 
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samples, each of which is compared with an independent normal compar- 
ison group. As a research design, this procedure made it possible to 
explore relationships between medical aspects and degree of deficiency 
in learning. 

To ascertain the number of children who are underachievers, it 
may be important to use the cut-off point of LQ 89. When this was 
done 24.3 percent of our third and fourth grade public school children 
were included. Using the cut-off point of IQ 85, this percentage 
dropped to 7.4 percent. 

Evaluation of the Psychoeducational Battery 

Purposes of the pilot program were to determine redundancies in 
the test battery and to evaluate the proposed examination procedures. 
Approximately 51 subtest scores were obtained for each child during the 
full day's psychological -educational evaluation. Each score was 
converted to a learning quotient for the learning disability children 
(N=20) and compared with the normal controls (N=20). Table 7 summarizes 
the means and standard deviations for 48 LQ scores. Sixteen sub test 
scores failed to achieve significance at the .05 level. Certain of 
these subtests were eliminated: Peabody Picture Vocabulary Test; 

Arthur Stencil Design Test; Healy Picture Completion Test II; Kent 
EG? Scale C; Visual Attention Span for Objects; Initial Letters; 

Final Letters; Vowels; Auditory Blending; the test of Directional 
Sense and the Dynamometer Test. Tests of oral and silent reading 
showed the most significant differences between learning disability 
and normal children. Three scores derived from the Goodenough-Harris 
Drawing Test were not converted to learning quotients. Comparison of 
these raw scores for the two groups (Table 8 ) yielded significant 
differences. 

Medical Studies 

The medical examinations were scheduled to follow the psychological 
evaluations so that these studies could be explained to the children and 
their parents * Neurological examinations, EEG, and ophthalmo logical 
evaluations were scheduled within two to three weeks of the psychological 
testing. The neurological examination preceded the EEG. 

Following each examination, a short conference was arranged between 
the parents and the medical examiner in order to discuss the examina- 
tion findings. A final medical report was forwarded to the family 
physician or pediatrician. No reports of medical examinations were 
released to the school* 

The evaluation of the medical data was based on twenty learning 
disability children and a normal control group. Although none of the 
comparisons reached significance, certain trends were evident. It was 
expected that these findings would yield significant differences when 
the number of children studied was increased. 
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TABLE 7 



LQ SCORES IN DESCENDING ORDER OF SIGNIFICANCE FOR COMPARISON 
BETWEEN LEARNING DISABILITY AND CONTROL GROUPS 



! 




Learning 
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Disability (N=24) 


Control 


(N=24)_ 
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Variable 


Mean 


SD 


Mean 


SD 


t 


v 

/ 
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Reading Vocabulary 


89.2 


9.9 


108.5 


8.1 


-6.57*** 
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$ 


Syllabication 


86.4 


11.0 


106.6 


8.8 


-6.24*** 




Gates -Russell Oral 
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Spelling Words 


80.8 


4.8 


92.3 


6.8 


-6.04*** 
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PSLT Abstract-Concrete 


87.4 


18.5 


136.5 


32.6 


-5.71*** 
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Reading Comprehension 


81.9 


7.7 


96.9 


8.6 


-5.68*** 


r 

3- 

A 


Written Spelling Words 


86.5 


5.5 


104.3 


13.5 


-5.18*** 
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Word Parts 


98.7 


10.7 


113.1 


7.0 


-4.92*** 
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Gates-Russell Oral Spelling 










-4.72*** 
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Two-Syllable 


87.2 


16.2 


108.6 


11.2 
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Oral Reading 


87.9 


9.6 


107.8 


16.9 


-4.46*** 
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Gates-Russell Oral Spelling 
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One -Syllable 


91.1 


19.6 


116.2 


15.3 


-4.39*** 
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Nonsense Words 


91.3 


7.6 


110.3 
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-4 . 24*** 
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Gates-Russell Written Spelling 
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85.6 


14.9 
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-4.12*** 
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Detroit Designs 


96.7 


17.0 


116.6 


15.1 


-3.81*** 
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Spelling Words 


82.8 


4.8 


90.7 


7.8 
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90.6 


9.5 


101.4 


8.2 


-3.77*** 




Understand Directions 


90.7 


8.4 


102.0 


11.5 


-3.49** 
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Arithmetic Computation 


92.1 


5.0 


97.5 


4.6 


-3.46** 




PSLT Syntax 


83.1 


12.7 


112.5 


35.3 


-3.41** 
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87.8 
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Detroit Auditory Span Words 


76.3 


15.1 


94.6 


20.6 


-3.13** 
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